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(54) METHOD OF MANUFACTURING 
SEMICONDUCTOR DEVICE 

(57) Abstract 

PURPOSE! To form a good siiicide film by depositing a 
Co film extending from the surface of a Si substrate to an 
oxide film, forming an Si film pattern thereon, covering the 
Co film withj a TiN film and conducting a siQcide reaction, 

CONSTITUfTlON: After depositing an Si film 27 on the 
surface of a p-type Si substrate 21 having side walls 26 
on the side 
cause a si 

un reacted Co film 27 fs removed to form a Co siiicide fifm 



walls of a gate electrode and heet treating it to 
icide reaction of the Co film, the remaining 



2B. An Si ^itride film Z5 is removed to expose a gate 
eJectrode 2^, ions of an rMype impurity are implanted into 
this electrojde, and heat treatment is made to form a 
potycrystaline gate eJectrode 24 and shallow and 
towresistance source/drain regions 29 and 30. A Co film 
31 is deposited on the substrate 21, then a siiicide 
reaction of the film 31 with the electrode 24 to form a Co 
Siiicide film |32, then unreached Co film 31 is removed to 
form on Si joxide interiayer insulation film 33 and thereby 

form a source eJectrode 34 and drein electrode 35. 
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(71) ttURA 0O0CC~>23 

(72) aw* * &* 

C7Z)5W» ftffl s* 

#*ilWWff:*f[K±/hE*1015*& 

(74)ft*A ft* CcQK 



(54) B8^o«#] *W***0)8Stt^ 

(57) [Rft] 

a. 

ICT i NH4r»i«-rsxat, l»E««*J!)0SiU JfflE 
= SHt jftE->y = >*BffldoJ:tflfirE3'</i'. k K 

-frSXSi. »ofcTiNRtCoR*i»4t6Iit 




-667- 




(2) 

/ 

[»ff«#<D«ffl] 

in** i ] >y 3>^*^<o««j:^y- bmjun 
tltLXi/y 3 vy- s xat* 

httcoffflrcriraftatesur *xa* . 

t* 

tuexKunmLxiaKm i oasitfiftiwt «e»« 

->yf->c KBKrJMM-azafc. /o 

WEy-h*«±<olfcl»£l*£U y-K***ffi£ 
•ffl-faxBi. 

we^- saajb-ji^jBi w»iMi4«->y^KRT 
stf*yi*sB*>jt»*ifc. 

[1**42] Sfcfc. 

iwew *>ttAxa<D«. WEy-K«s£»or£2 

0KJBL«*JB«*:igJ5lt-r5 Z8 4: . 20 
KIEWlSrJDlBLt, «rE->y3vy-h*«it3B2<o 

■Lftfe«-> 'J KK*»*r*xafc *^tf M*« 1 
E*<D¥**KBo»i6*S. 
[ft*4 3 ] WES 2 (OffK^^JRHriS 1 cofSifflL^ 

•>y^-r KH±t;b»2wiiijiLS4JR->y^ kh#jb 

[2**44 ] WES 1 cD«JH£fc«y y 1^ KK<r/S 
xa££i*t**4 1 - 3 (7)i *-"Jxji*;cE«(0*««SB 

[1**45] mE»2<oSiiSLS4JRyy^ kr*^ 

fi£1-*Z8#. mESS*«ffi«d»?>7>yCJ!lD«Si-^ 
ZB*£tf 1**4 2 * til 3 «CE«(0*3*SgBtO»iS 

[ 0 *8*46] ttE*«**flH*<tt-*zaas. WE& 

**3RS«a»6 7 ^r-canaa-r * xa*stri**4 1 - 

[111*17] ttEvy =>«*«)«fflffi«:lft»Hr8 40 

5za#. «rEy-h«*»*zatH*wy-K*« 

i:£Sl<ol&4&R-C*?XB^ £«£S££ 

HMfWfi«rlN< K»*-/HftSW-ca?zat4: 
£tri**4 1 *LA^E*a>*W*KB<o«a 

[ 1**4 8 ] Si <ofe»R fc WES 2 <n*fe»R fc 

E«(0^**^Bo»iS^feo 

[HI** 9] WE»l«Oltii«*«afl:C/y3>K-C*> 50 

— 668 
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Ett<O^S*SBtO«i&2/&. 
[»*4i0] 

W£*«»^*v<oaAza<owic, WEy-h«*_k 

feitfttE»ia>KiLS*av/y-y--< K8to±ic*/u- 
»ft«^J*t-* za4rErtr«*4 l - 9 <ov vfiuwc 
EC ?****B<oS«*jk 
[01*41 1] WE^*v£Ars*tt*^ St*, 
*«fcttH*£^tfii**4l-l (XOtWJxaWzEfco 

[ »*4 12! v y 3 > ^4*#£«^© fc» 

ttE»BfWkBI"C«*<tltSlxfc->y a v«B*BS"f 

*za£, 

WE*>y 3>«ffi*JJ:t/J83fl»{kH«:ao-C3-'</w SB? 
LTWEvy 3>«ffi±A»?>MERBf»{kKi:(cjgfti- 

*>->y 3vR/<^->*iBfi£i-^xat. 

(KlE=></H*K±tCT i N.^Mt5lH<l:, 

WE&SSrto&U WE^'^u^iRtWE^y =>SS 

ffi*i<tC<WE3y</U KKt#lE->y a>IRy<^->(BI(0 

->yi^ K^*r?r**>£*xa<!:. 

#o^T i NRt^«03^/u sK^sfc-isrsxat 

*$tf*»*BBoKia*ife. 

[1**41 3] WET i NK£JBfifcr$xa#, T i 
NK-*ri«ffl1-Sxafc. WE->y 3^»/^->*ig5£ 

t5®^T i NRs-aww^ift^-f ^xatsfctt* 

4 1 2 E«^**»*3SB^Kia*«£, 
[f**4l 4] ^y^^^-y^fiim 

a*, wet i NW^aRttscifedfe-r^xaoajc?!^ 

fcix*l**4l 3E»<o*W*KB^«it*ffi. 

5] WET i Nl^rMtoI^, WE 

y 3>R/<^ — >*raotWE3/<yw MR^ffi±{ZT 
i NK*#J«-t-*»*4l 2E«0*S«KB0«ii* 

[»*4i6] WE3/</uhRit«xa^w 

SIS***, 

WE*>y ^K/<^-y«t5i^ ; , WE> y = 

vfEffi±A»5>«iE«Bf«{kHx4:aoTmE->y 
WEv-'JIM KE*4r?Ttt*Hi:*xa#. ItEa^h 

H4r*iE->y3^««^-><o->y-y--< KKfftfT* 

51**4 1 2-1 5W*rHA»KE*o¥i»fcSB 

tt**4 i 7 j wec- y 3 
za^*>y 3vjf^jft|jr6xa, Ki/ys 



"I '!'f 



Mf| 



i|irp'^'"iSisi|i||||r"iMf q ||> 'Ilipwi 
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^(OiJlo-SB^IS^^^-r^XS^'g-tflll^ 1 
7 ^^ft^IO^fc 
[IB** 1 9 ] WEV y 3 ^*ffi4:SS-t"5 IS^> 
4< tt2oWnft^MOS h5y^^«*i 2 

WEi/yavas^-^^JBdt-f-siaottic use 
me>y 3v**/^->**dt-r5ia^»a:-f * n 

ft^MOS S 7 pft^/WvlOS F7> 

[»#«2 0] «lE->y = -v*-«fi£-f*X 
i46'>y=^IiftO2o0M0S h7>y^^(^ 

y- k»«/<^ - > t tmmr * -> y a * - > * 
CMOS>r>/<-^[a8^ae^MSiSc«:^, swacy^ 

IM*XB2 2] mE*»*»a^ Ki-f >£DOSLfc 
/^fc^, *>£•> y ayR/^-^-^OCMOS^ 

lc«|g-r*«#JS2 0E*O*»*SB<0«5t*fc 
[0 00 1 ] 

ml. »£->yih-f k«6 (E«> *JHv*fc*9M«SB 

[000 2] 

OfiSCIlCMOS (complementary meta l-oi ide-semi 
conductor ) SKA* *f#J-C*>*. MOS h7>"^^ 



4 

[0 0 0 3] ^a-Kf'ir*/W»**Rjtt'5fc»t 

St5:^itS!)trf)^ J: 5 >yir 
10 [0 0 0 4] >i*>\ y- HMflEoi/y =3>«S (£ 

d«a«-Ct5. MOS h7>-^^>!)3>y 

— hi y-*/ H ✓^>«*£ttra-:/nirx-Cv'y 

[000 5] 05A-5C, 6A-6C, 7A-7C. 

8 a. 8 Bti» tt*fioawirj:5asa^S'>y^-< k 

:o [0006] B5 a:;*-*-* /ttx.tf p®*>y 3 
ylSl 2 1^5!:. /<7 7rKftRl 3 7 is J: 0*3 

{t>-y=v (s i Ni ) si 3 8*i«ai-s. afc->y 

3>Rl 3 8<0±;cuv'-^ S^^^$r»fi£L* a<t->y 
nyffi 3 8-SrflffS»tt^/"^-->^-t-5. *<oSL 
u>'^ 2it->y 3 8 .IK 

[0 0 0 7] 0 5 Bi^1~J: 9'.^ y'J^ylfil 2 I 

jo 9, afk^y^^JRi 3 8!wa^n"ctr^i^^>y = >s 

£ I 2 l SS^SRSfhJS l 2 2 £ffM£-££, r X 0 

Sgrfifcfl: (local oxidation ol silicon ; I0C0S) 
<n§gt{tigf&BfS.ZtiZ. zcoXoK&ttJ&n. a«7-r 

[0 00 8l-H5CJw^-fJ:9lc. LOCOSHHfcftT 
z_ (iff £fl l 0 nmM^- 2 

-40 

[0 00 9] H 6 Ate**"*- J: 9 fc, y~ hKfbS! I 2 
3, 7 * -/u KKftJSl 2 2 <0±K, fci:^lli?$15 
0 n mllw#8ft v-y a 1 2 4 «rC V D (chemic 
al vapor deposition ) ^£9* 

[0 0 I 0] B36 BIC^-Ti *«Lfc>84->y 
3>Hl 2 4IC#U » (P) *fc(iSt* (As) 

asBW^pffl^ittt-fe^^^ttAi-*. 
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LTfci:^. «lcfr4 5^*>ttAKJ:9, 

ft >y 3 van 2 4o=FM*»s+»*<4a»S k iw 

[0 0 1 1 ] *H6clc*-ri: 5fc, *»fl'>!)nvKi 
2 4(0±(cu-^^ — >*JR4U us?*^**- 

y-hKifcJKl 2 3$rx v fym o 
[0 0 12] 4*>\ fc£ 
itfCli + O2 SfcflHBrSrxyfv^tlfc 
SJSti^^-v^y^v^ (reactive too etcbiac ; Rl 
E) tCfcoTfTtt?. :Ol9iat, ->!l3ySfii 
2 iM^fc^-haMURl 2 3. #tt4->y 3>Hl 

2 4 -c** htt«fta&j&£r*. 

[0 0 13] 4*5, LDD (lichtlf doped drii-nO « 

fiK I26a, 12 7a £»dtf*. 4*5, -OnS* 
*«A*>y =>Rl 2 4ictH^!c^*yttA 

[0 0 14] @ 7 Al^-f £ 9 fc. CVDICJ:*). £4 
X-tfi?* 2 0 OnmSft'tOtfc^yayRl 2 5 

®7 BiC^-Ti^iC, CF* 4-CHFi fi^tf* 
^xyfy^^^L/tR I Ed* 1 ?. *llLfc«fl:-> 

<D&{t'> 1 ) ^>H l 2 ot^±\Z.^ y ^yCf^i\^X- 



s i 2 ■tfgaana. 



y xr>s 



[0019] 4*5. ^*v->yiNf Knv^<odMoffi* 
*ru a±swufc29«(ojB&atcj:o. smwct 

%B&'fZ>&. hW&* y— */Ku*f v«* 
[0 0 2 0] ae* % ***«S±r.i»«/<^->«r»jai 

[002 1] 7-f-^KHMfc»±lcB»/<^ 
i*SBKt-4J:5<C«affill (local interconnect) <D 

[0 0 2 2] USP4, 82I. 085fe ,tO < 4. 87 

USP4. 8 2 I. 0 8J5j}. W9fatiL&&&\Z 
T i KtiifllU 2X£B 
S i t^LfcT iR^y 



JO 



[0 0 15] (2 7Cl:^tJ: o \z % -?M K£a— i 2 

liat*cOnffl^«ife*i:9S!»«^*>ttAL, y- 
^«*126. KK^flKl 2 7 
[0 0 16] S8 AlC^-fi: Sfii 2 l£ffi± 
iC, 7t<b;itfJ?£ 5 0 nraiS^T i Hi 2 8^^/*-7 

^vm:J:oTMti 0 Ti Hi 2 8ii. y-* 

«*12 6, Kl/^>««12 7, 

2 4<0±-Ctt->y=i>4«*-r-53i5, ^r^tecom^-Cli 

[0 0 17] ©8 Bd^-fi fc4;itffi£#)7 0 
0 t C-C^Ffff]tt3 0»BJ(O»»a6ff4 5. C 
J: 9 , ->y ayifflSLti^T iHl 28\±-> l J*M 
Kfl:Ktf4r£i;. f^>i/yf^FKl28ai46. 

[0 0 18] T i 4->y ^v€rS^5-fr, ^^v>y* 

1 2 1 *H» U *&fc<r>T i H 1 2 8 
SbfC 8 0 Or, RMB]tt3 0S>fB]cO*U& 

««r?T4ir\ i/^IM" K{fc/^*£ 2&8fr 

o**aa«cj:9*i*fi->!;*-r Ky-swsi 2 4, y 

— ^flWfi 12 6, F^^W 1 2 7<P*flnfcE M T i 50 



40 



fT4 9t£«*:BM*L-Cv*S. SS^f^Iw J: -5 T i R(7)2 
ffcli, S i ±X >) bm<\&±'rZt3^X»$c$}\zm?T-t 
Z 0 S i^S±<OT i yyt-f KH!w««LfcBWB* 
B&-r%ZkW2*>. *:<0'<k. T i NR^^-xy 

[0 0 2 3] USP4. 8 7 3, 2 0 4 ll, S i 

U ^ 6{:^£rjJ:!:^7~>'ftLf:7^77^S iR 
ZBtfL-tZ* *<o&. m&mZ'irKizk'.zxr). S i 

io^rco-^, T i *>yi^ K*5»s6Six, mfi&R&B 
f££tiz. z<d£?%. *>y ^ Kfl:*ffl^fc«afE« 

[0 0 2 4] 

icjot^rrt, *ts*->y*w Ky-h«»c»u ld 

MOS h7^^^i pf-r^MOS h7^^ 4 

[0 0 2 51 H6Bb*1--t'*>'aA«:*l8U, y-^ 
/KW v^JKIzJtt-r^^^vtiAirl^-orn-fe^co 



— 670 — 
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[0 0 2 6] ttkMbfe#*C % y-*/KL"T Vfftftt* 
<O«S$tf#)0. 1 Mm (1 OOnm) ^Tt^fio *1S 
&>y II. #$*)1 5 0nm§S^M 

[0 0 2 7] J5«ft8C^tt**K-tr>/Lfc-> 

[0 0 2 8] IhyiM KftWSrfl^fcJBBfEfc 

[0 0 2 9] #«H<ote<0 0«jH, *yi^K«**ffl 
[0 0 3 0] 

y 3>y-s««*jBj«-rara£, ffjEvy^vy- 

h**DSaiB*t6BR-e«ir\ y-h«*<oSffl"Cti 

3Bl<oiiiJBL^*BttWES«*ffii:o*>y^ 
fctTfcb-fr. * 1 (OiSiSUIiftJRv/y -y-W KR^JedW* 
XSt. *Sff^MEfBl<Oi8ii8t«*JRR«:l»*i"6r 

at, mi£-y-has±a>ift«R4:i»*L, 

^ffi^Sai-^rat, ME^-KaSfc-JitfSeiwSS 
A1-*xai, WES««:««»L-C. lttE^ffifcSrStt 

ftf 5 xa t *■ £ t**»*a a * * 

So 

[o o 3 1 1 *£95(oteo&^w<fc*irf. ">y=^*w 
fc->y 3^«ffi*ss-r5xafc* 3v«bjs 

Ji^ffiBfKikKtao-Ca/^hHfciftai-SXai:. 

*->y a^K/^-^feiBdcrsxat. «rE=/<^h 

RJbKT i NW*«d£-r5'Xat, *rE*««rJM&U 
#jE="</u KBtWE5/y 3V«ffilW*5J:i/ll!lE3^ 
MBfcWE->y =»>»y<^-vlB<02/y*^ KRJ5*fT 



20 



30 



40 



[0 0 3 2] 

[fWB] iNI«:JE«*ffi^ ■-* F *iA*R$/y*-f KR* 
JgtfLfcSK ^y^-^-r^fc W«E«*B£lc 

^a-vttAfctrfciii *^v-«««B£#l-**i'*> 

flic* v 4-5. 
[0 0 3 3] y a >*«»BA*t>JBBfKflai±K««£ 

*«.«U ='</whR*B*T fNRTRofc** 
[00 3 4] 

[3«S«1 Hi A- 1 (\ 2A-2C. 3A-3C, 4 
A. 4B*#!SU *«^o^Jfifiajirj:5MOS 

[0 0 3 5] nft^hMOS h7>^^^Mt5 

S iIS2 l£0^B±i^ /<777*ftR3 7, 2it-> 
y 3>R3 8£J&dcL. 2ft ■> y =» >R 3 8 tm^ffik 

Mncdriao. 3ft->y3>R38*^^^fcL 

0 0 nm07^-/u KK{tR2 2«rilgJ5£-fS. S 
SfSrtfcfL ifk->y 3>H3 8fcJ:C ,! ><777»ftR3 
7flfi££-f£ 0 

[0 0 3 6] @1B i^-T J: 5 ic, «ta Lfc S i 2 
l3cB±JC, JB»{fc!CJ:9. fetttfgjf ftl 0 nm<D 
y- h gftjg 2 3 *JjM-f 5„ B 1 Ctc^-t-i 5 fc, {L 
*«»Jta (CVD) ^£9. 7 -f -vu KStffcR 2 2 , 

hSfLR2 3£B±lwi9-i-/¥S» 1 5 0 nmCOX 
^7 7^->!/ =»>R2 4iJ*C ,: /?$^5 0 nmOS^t: 
•>y ^>R2 5 4rit«-»-6. -t^^. m<tis])=>X2 

11. S iz Hi ^y-x^iU flE yj 0 . 3 T o r 

r, iag4 5 0t:<ocvD"CfieRi"^.| afl:'>y 

li, S i HC 1 3 +NHi ^ry— *#*t U S>30. 
4Tor r, SS7 2 0-7 7 5t(OCVDTJ5^lt 



[0 0 3 7] 02 A\Z^-TX l/y^ h-7X?Z^ 

yU7r^>y =r^R2 4, y— h&{tS&2 2<F>'<9-=- 
>?£rft£it titUtt* C\i +O* *fcl*HBr* 

J: 9, y«hft«f}0. 3^m<OlftJjty-h«««:frSE-*- 

10 0 3 8] jK-WOCI:. Wjy-Mi2 3, 2 4. 

50 2 5*-7**iLfc-<*>aA*ff*l,\ 6< 
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(1. LDD*ifi(Oy-^/Ku^ 

10039] ®2B^-rj:9ic, CVD£J:9> fc£ 
8 Qnm§g(Ofl«b'>y ^yg2 6^at 
Z(Om:i/V^>mzMLs CFi + CHFiJ&£_ 

g{Mg±(0f->T K9*- vU2 6&»U ¥Jfiffi±<OflNfc 

[0 0 4 0] *Jb\ 7^77^y-h«i2 4^J:0 

®±:c«£ 

[0 0 4 1] ®2az&i-£Hz % S i£&2 10i£ 

an, fc£*tf*^*y:x^jc/*-c*>*Ar#**i 

00 s c cm«U y >^Srta>E/JS:0. 1 

PaiSlC^, Co^-ryM;«3. 7W/cm 

[0 0 4 2] <e*5, -<o#)B-c\ S i S«2 1 £01?® 
11, »Swy-^/KuY>«Wi*5aB»-CCo8l2 7 



[0 0 4 3] 03AI-TtJ:9;:, SS2 1 £££#)7 
OOtJcJM&U *IBft3 0»Bltf5jlSftia*ff4v\ c 
oKo->!Jt>f Kg**??****-*. S i k&#LX^ 
5«*(c*si^"C, CoKOy'J -frW KEfStfS*. >y 

y 3>R2 5twj:org^jx r^^fcy>. ->yt^ Kg 



[0 0 4 4] *<o«. HC 1 ig£to*# (Hz 

0? ) <0«£« (HC L : Hz Oi = 3 :' 1 > leg* 
U 7*<-/uK»{fcB?2 2, *^K!>t-^2 6, Sffc 
v y KB? 2 5 ±tC3as rs?feRa:c oR2 7£fift£ 

-t-s, mos K7>$;*»o| y— v ggjBla 

l^gSgfttCO^a/^Uhi/y^ KB 2 8&&fSfe tl 
[0 0 4 5] @3Blw7j*1-.£9f^ &*&fi£&ICgfi2 l 

*a»u gftvy JvKz'sfrEfcfe-r s, y = 
v»2 5A5****t5fc, 7^;u7 7 *->y =*><ny- 
hWf 2 4±ffi#«HSJx*. ;o^8t. Ok 



K-X15 X J 0* 



2-e 



20 



J0 



40 



/0 



70 



[0047]t«t *r 'sor, 3fln*}3 0£flo 
awas^r*^?. r.?oi«j«iaKj;9 % .>ft>aA$jit 
^Ftt»^ffitt<tt-5 1 #: • h 2 4 ftic-HHt 

K3EiL £ 5> l^, a^/u > y KB? 2 8 f±*£ 
fcCo S i t -col ?»CLT. <£Jg$ico# 

*SS^-h*tS2 4, S<:*>oft&tt(Oy-*/Ku-Y 
>-Sltf2 9. 3 0 4rffj*t-«. 
[0048] B3Cl::*f .fcSlw, Sifi«2l£*# 

6»iWtKwl»^«rfTi9. tt^T. S iSfi2 l 
y<y^9>^»£it«tAU ffSftl 0 nmOCoB3 
l^/<y»9vy>CJ:9iia-fS. Z<o)C og3 1 



y-s««2 4ic*5v^r'>9 3vi:aaa!»L, y 

yf>< KB2 8i:8»t6, 



[0 0 4 9] 04 A(w^i"J:9lw, S iS«2 licit 
U ffiJEmoOt. «fBft3 0»B<OjR«&a*tt^ 



v\ [CoS?3 1 £ -> y h&&2 4 co-> 9 K 



BSt^^sl >fcib\ mt'> } J=> K2 2. 2 6± 

trfe^rfi, ->y^ Kg;sii:iff-s-i\ j ->yiM Kg 

2 8 ±(r fa ■> y -fr^ Kggttfeg 9i8tf U*t\ 



[0050] C<OJ:?(CLT. KS«2 4 JLK = y< 
A^K->yiN< KH3 2«r»J*-t-5. S iS^2 

1 £HC 1 x H? O* (3:1) R^ttiCfc 1 2 0&m 

fc*>\ = ><^ Si/y-frY KH3 211, -t^ScoSRftia*- 
SigL-C. CoSi? Jl3E{ti-^ 0 
[0 05 1 ] B4 BJl^-fi: S il«2 1^®± 

CVDi-J:91S$tt4 OOnmOKftvy 
WW3 3*»dE-r6. »iB]«IW3 3±SCu^hH 

— h-7^^*xyf y/T^ 
^tU »WlftM3 3fcav>^ N*— /wt§a"aV 

+ CHFj £ LTJB^TtR I 

Etc J: 9ff /ir9 r 

[005 2l' jy^ S*— yurt(C3/<yuK->9^ K 
K2 8^U8, *'<y*y>^twJ:9fc*;iKfl[ 
^1^2 0 nmtOT i Hiri?^^ 1 0 OnmOT i 

ff$»)5 0 0 nm<OA 1 W»iga|-r^.1 



[0 04 6] 7w; 7 ^->y =I>'^o^-^a^fi2 4iw 

6o fy-^a«2 9, KW>jglg3 OMjs^ 50 



[0 0 5 3] ZOJ:9«rjgdtLfc««R±<CUi;^ 
«6^r^i"5. C(OJ:9(-LT, nft^MOSF 
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[0 0 5 4] **5, ±T<oW*S4-S6i-^rt^i: 
«rf*fiK1-5Ztt>T**. CMOS£B<D*§*:rtU n 

<fcv\ 

[0 0 5 5J a±KMLfc3e»««C*5V^-Ctt. 0 3B(- 

[0056] -fefc, h->y*M KfcJgtf UfcgK: 

Set I:: J: 9. -> I'lM KBE«r+» 



72 



[0 0 5 7] ^/why«Jt>< K^t^t^5t 

*<0»-f *>ttASix;5A s* B. P*W^«»t 

[0 0 5 8] 4*5, ->'J 1f-T KS«*ff*i>fr5fc«>^ 
*\> (RTA) {cj:o-Cff<c5ciA ? ff*U^. 3&)£i- 

[0 0 5 9] y-^/ Ki/-f yjB«±i:a/</^>y t 
»^ci^«)^tyaAl, y-*/KuwvfB*c 

[0060] ->y*>r VBLKtm^xmrnsxi: 
we«*ffl^**o«caufcia»*dt<off!i«:*ro 09a 

9 BttSRAM-fc/WO#ffiE»IH-C*>*. " 
[00 6 1 ] 09 AiCjoV^-C. «fl5«JESVDo£«J&» 
Vu (£fclt2oOfcS#) (OW(-2 0<0^ 0 
BINVK I NV22>5«tt$K-C^5. SBl 
— ^Sffi I NV 1 K&^TH, pft*^MOSF5> 
v^^Qlcoy-;* S l365«R«Voo(C«HR*H, *<0 
F^VD 1 fln^-**/UMO.S h yVv^^Q 2(0 K 
^^D2 titt*S5ix-Ci*5. ifc, nfr^MOS 



h9^^^Q2coy-^S2tt. **»Vijica«$ 
JxtV*, 2o(OS7V^^Ql» Q2<oy-htt# 
iiicy- K«§G l i tu Art«3-£RJjto;*h, 

[0 0 6 2] £2<0-<V I NV2fCJ3^t 

tt* pft^MOS hy >^^Q3<ny- *S 3# 
«Rfc> ■s5C«8i*Jx. ^KWyD3Hnft^ 
MOS h7^'-?0 Ku-f^D4iCiaM$ixTi^o 
nff*MMCS h?>*Jx*Q40>:/—xS 4 tt, 8 

Q 4 oy- h tt#if;<oy- h««G 2 fcftKSitTv* 
« 1 O-f >/<-^0B I NV 1 O K W y D K D 

_ 2<cftRSixfca/jiirj: % m2co-rv/<-^®Ki nv 
~~ 2 <oy- 2 fc«tt**vc v** w 

[0 0 6 3] Z<7>X o\Z. 2otO«SL»Voi). VsKOBB 

KtwfeeE$nx^5o X i <o<< w<-*0» i 

NV1(0KK>DK D2Sr«»fSm^»W:. £2 
:~<-*0S I NV2<oy-Sa»G2^H0ffBI» 

[o o 6 4] ®9 Biwisv^rri, 2o«taaiVD(,.v. 

ss<DlBi-, IB 9 A 2o(D>T >^<-^Ih]K I NV 

^0BlNVl«)K^yDL D2I1. 3B2 0VTWC 
-*0K I NV2oy— S««G2Swja3ffi»L I Li- 

[0 0 6 5] *«*^jb%^T(l, 3S2<DW>v<-*0B 
INV2<OKWyD3, D 4 fe«lKi"*ai/3*l365, A 

fffijSlL I 2{-£oTfB 1 <0-f 0Sfr I NV io 

J0 y- h««G 1 !c#aSixr^5. 

[0 0 6 6] £<bic. 3Bi<o-r^-^Stt(oai/i» 

fi. €ish7Xy^^Q5^Lt^7F»-BL (B 

JlftRS^T^*. 2o(OCi»h7V-y^^Q5, Q6 
[0 0 6 7] ©I OA, 1 0 BM, @9 AiC^-f y ^y 

mfssir^^, h i o An, ^«*sfi±icy- 

- [0 0 6 8] n^*^0*M«4 3. 4 4a^OSW 
ri7-f-/uK«{fcRI-J:o-cait)K-C^*. *fc, p^ 
* /KO^gffl« 4 5. 4 6 ^<0®J« t> 7 -/w KiMfc 

43, 4 5^ga-r5J:9iwfe r.haMu^ L-ci8a 

4 6 £ jra-r* j: 5 icy- LtMJHt 
50 v^^> ^ 
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{0 0 6 91 Z<OXo\z s y-FMGK G2Sr^« 

ly-^8«SK SSfc^tfpfflKWviWcDi. 

[0 0 70] $L n £^;U«J££Uv^ h-r^T* 
u\ n®*tt»£^*v*L\r*::iKJ:9, p£^ 

9«D2, D4*igfi£^o CKOi^tCLT, B9Afc 
*^4oOMOS h^Vv^^cOQ 1 , Q2> Q3, Q 

[0 0 7 1 1 01 obh, bi 0AJc*rs*«ao± 

*^4r-K««Lfc««B«:*r. MKEftLI 111, £ 

1 (O-f y^-^@B I NV 1 co 2 0(0 Ki^fVD K D 

««G2irS«c^5, SBfiffillLI lfl, 2ooKW 

>«*D K D2Jai:^-h«iG 2 i 

frtttftf. Tt7-7U K«ftB-h'iEMfa h>rjs 9 . Jin 

[0 0 7 2] ±y£<n&fom\Z*L ttV+'( KSffyfr ffl 

^EiWItJBrit-fSwfctl-C**^. aT<olgJ6«!cis 

Wf 5 »BrE« ^ Sit «r W -f 
[0 0 7 3] B l l II, B9 BJC^-fSR AMSKcOff 

fi»4r9S#"t-*fc*!>, il 0 A, I 0Bt(i*45fiB 

[0 0 7 4] Bl I (IJB^-C. ±«!-Mn5^i^ 5 7Bj* 
Six* TWi-ttp n^^Kf 
<P &mfflJg4 1 ;w Ka?feBRcffl*ixTBS * 

ix. pfr^/ug^ ggffiffittU 2^i51«tC7^-ywKK{l: 
KJ:oTK^ntl^„ -ix<b(0£ffi»#4 1 * 4 

2 0*<0Si»Bli, 7*-/uK*fldRKJ:or8tt>ix 

[0 0 7 5] n**/KD*ffi«*4 III, B^t^TS 
K4 2c0*¥Sfc»£jri§-f 2o^-M^ 

gk G2 3*5»dc*ixr^5. #*ifiic*jv^rrt, £<b 

[0 0 7 6] C*xe>y-h*«G 1, G2, G3^7 

G2fc«fe*x-a**^*BfH*4 I<0tt#ttp5!*tt» 
£ K-r*JxrpS!B*fcSlx. $Ii«4 2oy-h 
««G K C2, G3^«teJx-Ct^4v^lB»lln§B^F« 

K-"T*ix-Cn«!8!*t snr^*. 
[0077] ?{CL*C\ B J 0 A* lOBifsJ 

fit 4 otOMOS h7VyX^Ql, Q2, Q3. Q4 



&B&Zti&k&\Z % $?>fc&(0 2o(OMOS 
*^Q5. Q6fc»tf£ix* 0 
[oo 7 81 * -rr. % MOSh7v^^Q 

K Q3^y-^9««.^;^5^ B*S 1 
SJx-C^S. 2oOM r "h7y^^Q2» Q 

4<0>'-^»t 1 b*ia«i*"C*J5E*ix, 8*32-0** 
JxTlr**. / : ?>t^ 2ocOMOS '^>^^Q5, Q 
6<0 Ku^vffliSfi. -ciXiPit2ocoMOS h7 v-^* 
*Q2, Q4<oKW>««fc*ia«*-C«J«*Jx-5. 
70 [0 0 7 9] c$>J:54«Mttz*5v*T, ¥-VW&G 



K G2, G3^*Sir«IWT«orio^,^>> 

V we c t' i f"£Tj^^ 

-CO^«m$iX, £.«XBttXfifiM£4 K 4 2(09*3 
y-HlGl, G2, G3T«feix-C^>a^«»-CO 

[0 0 8 0] COX5 4«dtSw*5^r, ^ffi»L I 1 
* KU'-f v«*aa., D2&J:G«y- h^ISC 2<0=f> 
h®«CT2^J:9i:ML, ^SEi»L I 2 
20 £rKi"<>fi«£D3, D 4 JS £u«y- hSSC 1 <0^ v 

[0 0 8 1 ] Zixe><D«jJrffiiRL IK L I 2 tt, 3o 

«*«w*5^-Cll«BER±^fiEKSix5. Lfc^oT. ffi 
m&^L II, LI 2<rm£i-*BB!^ #;cSfB]*fc&& 

-5 niMto JBt*fc i^ot f&s-r 

[00 8 2] B12A-1 2Dii. #«9Ko3«6W:: J: 
50 RBffia»<0»iS*fe*:aw-f6fca!>!w. &(0 

[0 0 8 3] Bl 2A^^rtl 3iS^co^-&-C7-< 
-/u KKfcBS 5 2 £n/tg& 5 1 L D D«i£ 

(OMOS h7 y^?*ftSt4. BJ-*5t^"C, MOS 

h7V^^QW:nft^MOS h7>^^*C5) 
0, pg->!l3yg<5 l{rffr££ix-C^*« y -Mft 
■^R-a.aJd-^^^ ^^^ K^ffiS 4 * sj»fifc3ix. *o 
jgfflffi^-W K ^^--/U5 5toar(t^ s go-Ci^5 0 

[0 0 8 4] y-N*«(OWfflIIIlnffi<oy-^ 



9 0ttfl«fa Ba3H-O»5. «T. MOS h 

[0 0 8 5] B I 2 BtCjsivC, S^5 1 *S±tCff$ 
y)10n mOC o86 0 J: C/g $ ft 3 0 nmcOS^iR 
6l£* tlx-pix^^y^y^^irjio-CiBja-rs. S 
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6 2*&&tZ> m 

[0 0 8 6] i/^hT^^6 2tx y fy^^i: 
U fc£xtfifi#^£tr¥«3!R I E««*flv\ «1 
IHOOsccm^SFi X H?>t\** 
ff/j£*J5 0mt o r r 62 0 0W(ORFW 

*BU)DLTR I E^y^V^^tT^^o 

(0 0 8 7j Hi 2Cfc*"*"J:5fc. SiR6 1^x 7 

>—^/>^< % coR6o^y^->'ifri«m 

[0 0 8 8] *co«, Sfi&^'^y^SlllCifRA 
U T i NSl6 2^i?$l^3 0nm^/*^^y>^^J: 
oTiftWf*. 1"*fc*>* '<*-^/iFJx£S i&6 
lai^T, CoR6 0 £ T i NR6 2i ; ftl$iT- 

[0 0 8 9] ^<o8, fcittfRTACJ:oraS*» 
1 OO0TX/JQ&U C oR6 0<O^y INT KSfl?** 
ft***. CoH6 0d5*«5 HEflDiflgftfeLrt^SB 

S iB^'^-ve 1 a t»«L-CV^a»tCA5V.-C, *> 

[0 0 9 0] HI I 2 Dl^cTJ: i S iR^->6 
1 ai5ff*EL-Cv*fc«*^->!;^>r K5CJ:*SiJriaS6 
5*rfft*Lfc«L j5fft5TiNR6 2*rNHi OH + 
H?Oi 8£7STl*a&U $f>C^OCoR6 0£ 
HCl+Hi Oi (1 : 1) fi^«TI*^-r^ 0 4Jb\ 
*K«CoJR<Ofift*l±, Hi SO* O* (3: 

[0 0 9 1 ] Z<D±j\ZLX* S i*«iii:->!if^ 
KJB6 4«rjgjSU Se>«C7^-.'WKSMt«5 2±^ig 

a, a*»fcLs 1 «ia«:safrfffi£i--&- tas-c**. 

[00 9 21 012A-1 2Dt^T^f^WC^^-C 
II, CoR^T i NRcofBldSviR/** — 
y KR£&fTttofc 0 C oBHfffii«T i NRTJIb 

[0 0 9 3] ©1 3 A- 1 3Dtt* tt<D3BKWiwJ:*S 

a*(0#SKJ:9*«5 l«ffl±fcMOS 

1 2 AO«itiia*T*5. 
[00 9 4] Hi 3Bir^-f £?lc, ffitt<oXftttft 
Sfi5 l*fi±{ceoK6 0 4rffi4"t-*. «^*^ 



/6 

TiN«6 2*^y^yv^tcJ:oTi«8H-'5. 
n**r*. fciirr. ... .-i .*fx (Stftioosc 

cm) i^^^tf* ' ' Tffiv\ £Eyj»5 0m t o 
r rTRF*/J2 0 0W£BiJtoU T i NR6 2*R I 

[0095] -r4i->*>. RmB**j&titr'<tmxtzx 

lr*T0>*. T : NH6 2 ft*. *<OgL US?* 

[0 0 9 6] 01 3ClC^fJ:9l^ SS5 1«B±IC 

flW*. S iRoUftRflL t^ill:^^^ 
?68£ffr£f6. u->'* K-^^6 8Ji, ^£nEj»£ 

7<oK<E^*?£*o-C^S. 
[009 7] i/*^^^n8^7fy^7^i 
U SiR6l£SFt ^tffl^fcR I Ei:J:oXi 
20 yJ->?-*Z> 0 S iR6 KOxyf-y^ft, Uy7 

6 8 lifit*^7 X-r y 7 3-X7 yy>^t 

[0 0 9 8] S Fs #**ffl^fcR I E^r^-3 

0t:«T<O<£ffl-Cff^5 T i NR6 2*JlC5CoR 

*R6 1 %~vl-^7-r*> " L/t^ot, S 

1 3 B^TtUy^-^x^ 6 7 0§flaSB#i:. B 1 3 

#'>2oo^^^<o{iaHff355i*ffCb. 

30 j&SSixSS iR/^-yfcT i NR6 2<OB8ciSB#a i 

0*. S iR6 1Wxyf>^ u-^h^^^68tt 
«y7X-7^y7o-i:j:o , C7y»m, 
[0 0 9 9] Bl 3DI1, Ccoi: 9^LTJBJSSJxfc.Sv.. 
»i'R>^-y6 rfcTi NR/<^->6 2<OG3&£«*§ 
ft{w*"f. T1NR62H C0R6 0#»ilLT^5 
«»*38K»ScHo-C^5. SiR6ir±. C0R6O 

-C HSc*i-J: 5 *fflLT^*C oR6 0O35Rft 
40 fc«B*T i NR6 2rSxrl, *(0&cof&*y|!£££_ 

[0 10 0] *<D«. fcfc*tfRTAtwi:-3-C««*tt 

1 0 00t«cAD»U J»»a**T<C9Ci:t-J:»)* Hi 

2 DiC^r J: 9 y INT KO»]WB»*:fl5jai-5C t 

fi£^n5ri:ti, H 1 2 D fcH«T*>*. *<oa,_J.i 
NRj;jfe5fl;(QCoRH»ty> a 7» 
[01011 SI12A-12D, (313A-1 3 DlC^ 
-f Sifcfr&fwJ: !K Hi 0Bir*-»"J:9 4aBfKllLI 
50 l*Mt5c^i-C^^ ttdb\ SiBSolIiii 
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ttiLT^Sfc* Hi \ \Z7Tct£i\z, te(OSiE»«rtf 

^tctt. Hi 4 A- 1 4Dfc>..~**~/iM&#ifc£J8i* 

[0 1 0 2] Hi 4 AfcibMr*-ai ^-n-KSMkSS 
2«HB^fcS i««5 lfEffi±lrr^yW7r^>y 
SS6 6fc2fli'>y3VBS6 7as§W3*vO*S. 
y =VH6 7(Ort=V*£ hffl«t/,£*&#iC§Bn6 8 

[0 l 0 3] Hi 4 Bfc*-fJ:3fc:. 2fc->y 
7, 7^7 7 ^ *> y 3 >H6 6 / U, ¥ 

y 3 6 3 S ft It b J: xir^jvy 7 
^•>!l3yB5 8a. Sfl:->y3^K6 3a-C*dt**i 
fcEISLfc itfSffia* Bill L*7 ^yu7 r ^ •> y 3 5 

[0 1 0 4 ) pz % a 1 4 c\z^j-t 0 \z % vw& 

V&JfrlZ&TT * -yu 5 5 ^ 59a,TT 

{bK5 2 lC,i;oT®£;*ft£:g&5 1 £g&#iiMOS 

2 o<D^i-3yS«/aS5 8a. 58 b tffME* ftT 
^6. 4db\ B«/m«5 4, 5 8 all, -^n-^n^co 



73 



±ffi*3i:t**g)«B*S i N&6 3. 6 3a J5 J: U8t{£ 
•>!/ay^K»^5 5> 5 9 a' ^oTgfrft 
T^S. E»/««5 8 btt±Btf«ffiLT^*. 

tt»«rffjS«-4. Hi 4D£ii*-t\fc5K. c*>J:5fcfll 
S3L*:£«5 i*B±l:CoB6 0^7^yv^i: 
J:oT*Wf5. *<D«L Hi 2B - 1 2D*fcttHl 
3 B - 1 3 Dir^i-i: S i JR. T i NH*«a 

[0 10 6] *3l««(wJ:ixtf, MOS h7^^Q 
t^-ha«5 8 b tOf3]iCftbtoy-K**5 8 btfff 
*<0*BI1S i NK6 3 a (CioTg^ftT 

^-5fc«>, ->y^>r wzzzmmstoizx ?mos 

>isx?Q<D KW>«5 7^y-F«l5 8 b£# 40 

1 0 i 0 7 ] z<nx 7 iw, toy- sa«*ir^-c«0f 

BmZilFf&'tZzklzx*), Hi lfc*i\fc3«JS»BE 

[0l08]Hl5A, l 5B(i, ^-^u^^^^^ 
h^ffeM****. Hi SAICJS^T. pSJ<0 
S i Sfi 7 l h»fc&7 2a« jf 

ft, *<D±(CS/y ^V^-StB«7 3 a, 7 3bJWB/£ 
$ftTV>5. ^-h*«7 3 a, 7 3 bcO«B±tt;* 5> 



<O flggfelfctt»74 a, 7 4 51:^0^^1^ 

p3?X««*7 l*B«£lC n 3>«*7 5a, 7 5 b, 
7Sc##a*iit^4. ;rcDj:7**a2tt, Hi 4 A 

[0.0 9] nSWC7 5 h i»e»K«(Oy- HBfefl 

ttmmtizm&i-z i ? \z x ->y^ v<n^y K7 i 

70 7 7fl, SiSfi7 1 <0«ti*c&U 0 fcir^B«**pr 

[0 1 10] y<y K7 7*g3 *5MW]ISSUB7 8* 

/Ufl^y i- 7 7 t»^LT^ftrf&<, nSffltf7 
■5 boSttXBiffil»^;*ii:S*&J; 9 fettWJHI* 

[0 111] -to*. *B±KA'it»0«i»7 9«rfls 

— *>/<y K7 7**LT»Wfcfl«*-*e»7 9 

[0 1 1 2] Bl 5 Bfl, -tf-^uxsv** Scoto 
«j£W*>iW-. S i Sffi 7 1 ^®±iC7 a KBtffcK 
8 3#JfM£ft, 7*-ywK8 STBSSftfc**** 
rtJCMOS h7^v^^Q^M$ix^ MOSN5> 
v^^QI*. Hi oAiC^-fMOS h^v^^iH 
~ tt* y-hMM*lftliW7 6i51IoT^5«fi8**r 

[oi 13] -r# s i sfi 7 i ^s±:cy- sis 

Cttn«!flMe7 5 d. 7 5ei^H4 0 
[0 1 14] •a>«»C*5l^-C, n^8li«7 5e0^g 

*»5)7>f KMUB8 3 jeffi±tcigi£i-6 •> y if-r K 

5„ *<D£, «B±«:«IB]lfeH«7 8-C«t\ /<y K8 

[0 1 15] -t<08, ^©±ICA l«eOBBUl^fM* 
/<^-=.v^**vc'EII8 l*5»dtSix-5. E»8 
1 t n3?S#7 5 eCOg«Eli. 

[01 16] C offi^®, k b S i K"C«t>ixr 

t^>iv^^coCoK^©^rT i NH"C8lofcttl8"Ci/y 
*W KS««rff * 5 c J: 9, *> y KS^^co^ 

jRfea«^CoH*B*«fc*lxi", >y^^Kco*>- 
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H'JrtZ. LOCOSStfkHlC»»i-5S iXi 

[0 1 171 ^±a^U7w>-*iWci5v^, CoBtoS 
S ttttl Onm-C feofc^ 5-5 0 nm<Q<gffl^^ 

OnmTfcott 2 0-2 0 0 ninOlli»5>Hl: 
iWWScfctf-C**. SiBR'TiNBO/V-sy 

1 0 1 18] 01-4 «WM»fci5v*-CttJ !> K 
BS©ia#2EKTfctoJx«. -HBfB»*clxt 
-< KBS«>rail31B»{ctTft5ci:fc-C#5. «iw2@ 

[oi 19] 01 6(i, ->yi^ KS£*TfS KWy 

tf, B3B*-C<OiaiCJ;9, yl)3yl«2 1 SffiJw 
[0 12 0] ;oSgotf®±l:CoR6 0*:^^7 

^y^-MMjiu *<b£ArK6 l- y>^ 
■-eitara. * s y y^77^ffl^r, siB?6i£ 

*iliCo->y KK2 8 -C«*>jvCv 

ttfcScSfcu-c^a. z<Dfc*>, t i NRfiW?* 
6o nil 2D^i-iafcisj«(=v/y^-< Kfk 

[0i2lJ>Wb\ CoBB Qfefflv^. £9{g.&T- 

tf, N i K6.0 -feflt* 1 Onm^^y^y >^Ti«a 

■C*«1-5. S i&6 l ?rME»^*^^--^^ 

¥fiSR I ERB£»AU S Fi 150sccm + N 
2 3 0 s c c mfcSEU £E^J<O0. lTor r-C200 
W(OK»tt«/}*«»L-CR I E«rfffti. 
[0 12 2] *<0flL RTAT4 5 Ot* 3.0»IHO» 40 
»*tT<£V\ v-y U-W KftSffi*fT*fo*5. *<Oft. 
HC1 :Hi Oi =1 : 1 $tHHi S O* : Hi Oi 

[0 12 3] a±3at»CjBoT*«W4raWLfc*«* 
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